Hydroxylated serotonin and dopamine as substrates and inhibitors for human cytosolic SULT1A3.
Sulfation as catalyzed by the cytosolic sulfotransferases (SULTs) is known to play an important role in the regulation and homeostasis of monoamine neurotransmitters. The current study was designed to examine the occurrence of the sulfation of 7-hydroxyserotonin and 6-hydroxydopamine by human cytosolic SULTs and to investigate the inhibitory effects of these hydroxylated derivatives on the sulfation of their unhydroxylated counterparts, serotonin and dopamine. A systematic study using 11 known human cytosolic SULTs revealed SULT1A3 as the responsible enzyme for the sulfation of 7-hydroxyserotonin and 6-hydroxydopamine. The pH-dependence and kinetic constants of SULT1A3 with 7-hydroxyserotonin or 6-hydroxydopamine as substrate were determined. The inhibitory effects of 7-hydroxyserotonin and 6-hydroxydopamine on the sulfation of serotonin and dopamine were evaluated. Kinetic analyses indicated that the mechanism underlying the inhibition by these hydroxylated monoamine derivatives is of a competitive-type. Metabolic labeling experiments showed the generation and release of [(35) S]sulfated 7-hydroxyserotonin and [(35) S]sulfated 6-hydroxydopamine when SK-N-MC human neuroblastoma cells were labeled with [(35) S]sulfate in the presence of 7-hydroxyserotonin or 6-hydroxydopamine. Upon transfection of the cells with siRNAs targeted at SULT1A3, diminishment of the SULT1A3 protein and concomitantly the sulfating activity toward these hydroxylated monoamines was observed. Taken together, these results indicated clearly the involvement of sulfation in the metabolism of 7-hydroxyserotonin and 6-hydroxydopamine. By serving as substrates for SULT1A3, these hydroxylated monoamines may interfere with the homeostasis of endogenous serotonin and dopamine.